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How common is occupational asthma? The quick answer to the question is that no one knows. The frequency of occupational asthma in any population will depend on many factors including susceptibility to respiratory sensitisation, the types of industry in which people work, the numbers of people exposed to sensitising agents, and the levels of those exposures. Many epidemiological studies have estimated the prevalence of occupational asthma in various work forces but few have tackled the question of the frequency and distribution of the disease in the population.
Any measure of disease frequency will, of course, depend in part on the definition and diagnostic criteria used. While most would agree with Newman Taylor's definition of occupational asthma as variable airways narrowing causally related to exposure in the working environment to airborne dust, gases, vapours, or fumes,' some would limit the diagnosis to new onset asthma and others to asthma caused by agents believed to induce sensitisation and not include asthmatic symptoms due to irritant effects such as occurs in the reactive airways dysfunction syndrome (RADS).2
The picture we have of the frequency and distribution of occupational asthma in populations is built up from surveys, surveillance schemes, disease registers, and compensation statistics, each of which may use different definitions and draw its cases from different populations. The picture is therefore patchy and fraught with inaccuracies and bias, but it is the best that can be done with the information currently available.
Prevalence
Prevalence depends on both the frequency with which new cases occur and the duration of the illness. Follow up studies of patients with occupational asthma indicate that, for many, the development of the disease means that they become asthmatic and continue to have episodes of bronchoconstriction even when no longer exposed to the sensitising agent. Although many of these studies have been of patients attending specialist clinics with relatively short periods of follow up so the generalisability of the results as well as the longer term consequences are still in some doubt, it would seem that many people have symptoms that persist for five or six years, and in some cases longer.3 As occupational asthma is rarely fatal, its prevalence will therefore be considerably greater than its incidence.
It is frequently quoted that 15% of asthma is occupational in origin. This figure was based on the results of two studies in the 1970s; however, in neither study was the evidence strong. One was a study of 813 Japanese men, but it is not clear how the sample was selected or how the occupational aetiology was established. 4 The second was a large survey of over 6000 people aged 18-64 in the USA in 1978 and was based on self-reported symptoms.5 It seems likely, however, that the population surveyed and the questions asked resulted in an overestimation of the prevalence of occupational asthma; two thirds of the sample were drawn from applicants for Social Security disability benefits, and attribution of disease to occupational exposure was on the basis of the somewhat leading question: "Was this condition caused by bad working conditions such as noise, heat, or smoke?" Self-reported work-related symptoms may bear little relation to clinical diagnosis. Stenton et al found in a survey of shipyard workers that respiratory symptoms suggestive of asthma reported on questionnaire (wheeze, chest tightness, coughing, and breathlessness) correlated poorly with a clinical diagnosis of asthma.6 In addition, in a study of 94 adults of working age discharged from three hospitals in Michigan in 1990 with a diagnosis of asthma, three met the National Institute for Occupational Safety and Health (NIOSH) criteria for probable and 17 for possible occupational asthma, but of 24 patients who attributed their illness to bad working conditions only 11 were in the probable or possible occupational asthma categories.7
From a survey of self-reported work-related illness in the preceding 12 Insurance for self-employed people is voluntary, however, and only a minority are covered. The self-employed are therefore likely to be under-represented on the disease register. The one exception to that is farmers who have been eligible for compensation since a change in the law in 1982 which, as will be seen later, has had a substantial impact on the numbers of cases of occupational asthma diagnosed. There has been a steady rise in numbers of new cases of occupational asthma registered each year from 80 in 1976,10 equivalent to a rate of 36 per million working people, to 379 in 1992 which represents approximately 153 cases per million workers.
United Kingdom There are four sources of information on the incidence of occupational asthma in the United Kingdom which overlap to some extent. The two official sources are the numbers of cases accepted under the Industrial Injuries Scheme which are published annually by cause" and cases reported to the Health and Safety Executive under the Reporting of Injuries, Diseases and Dangerous Occurrences Regulations (RIDDOR).'2 RIDDOR requires employers to report cases of occupational asthma in their employees to the Health and Safety Executive if they are informed in writing by a doctor and the person concerned has been exposed to one of seven prescribed sensitising agents. However, the serious under-reporting under RIDDOR is widely recognised" 13 and its statistics contribute little to our understanding of the incidence of the disease. The Industrial Injuries Scheme is also based on a limited list of prescribed causes of occupational asthma, although in 1990 the list was extended considerably'4 and the so called "category Z -any other sensitising agent inhaled at work" was added to the list for which the Department of Social Security could award compensation. As in Finland, neither scheme includes selfemployed workers who made up 12% of the economically active population of the UK in 1991, '5 There are striking differences, some of which may be real, due to international variation in the types and size of industries, working practices, and environmental protection in the work y: as place. Some of the variation may be spurious, sons however, due to differences in source of reports, oc-referral patterns, and diagnostic criteria. For haps example, 70% of cases registered in Finland in their recent years were due to animal allergens, flour om-and grain, compared with 29% from Quebec, osed 17% from the UK, and less than 3% from _ow-Michigan and New Jersey. Comparison of proaims portions is unsatisfactory, but there are clearly aint-relatively many more cases attributed to these hree causes in Finland than in Michigan and New rs (a Jersey. Some of the differences may be due to were there being a higher proportion of farmers in in-Finland and to different farming practices, and ebec some to the fact that occupational asthma in the farmers is compensated in Finland, whereas be of SENSOR is based on reports from hospitals ition and physicians whom self-employed and possibly uninsured farmer workers may be unlikely to consult. In 1981, prior to the change in legislation in Finland, only two of the 156 cases s of occupational asthma reported were due to lew animal allergens, which is similar to the proportion reported to SENSOR. It is interesting that in the UK most of the cases attributed to animal allergens are due to work with laboratory animals, whereas this form of asthma is rarely reported in Finland.
There are, however, also some striking similarities, in particular in the proportion of cases caused by enzymes, moulds and platinum salts, all of which are well recognised causes of occupational asthma and clearly are quite rare. The proportion of cases attributed to isocyanates is very similar in the UK, Quebec, and Michigan and New Jersey, where they appear to be the most common cause of occupational asthma, but they are remarkably rare in Finland considering their widespread use. In the early 1980s, however, there were some 25 cases of isocyanate asthma per year registered with the FIOH (18% of the total), a level very similar to the other countries for is taken into account; the rate in working men from SWORD was 1 8 times the rate for women, and the Labour Force Survey study of self-reported work-related symptoms also found a male to female rate ratio for occupational asthma of 1 -8 in persons aged 16-44 years, although it was 2-7 in the older age group. When occupational differences between the sexes were taken into account in an analysis of SWORD cases there was no real or consistent difference in disease incidence between men and women.20 A similar picture has been noted in Finland where exposure to cow dander is common in both sexes and similar numbers of cases are reported in men and women. Analysis of cases reported to SWORD has shown an apparent increase in the risk of occupational asthma with age in both sexes. 20 In women the gradient in annual incidence was 11 per million employed aged 16-29 years, 12 per million aged 30-44 years, and 15 per million in those 45 years or more; in men the figures were 17 per million, 23 per million, and 31 per million, respectively. This trend could not be explained by differences in occupation by age; indeed, adjustment for occupation made the age gradient steeper in both sexes. Although age-specific rates were not available for Finland, of the 384 cases of occupational asthma registered with the FIOH in 1993, 14% were in the 15-29 year age group, 39% were aged 30-44 years, and 41% aged 45-59 years; it seems most unlikely that these proportions reflect the age distribution of the working population.
Such findings may be due to referral patterns, with young people perhaps being less likely to seek medical attention for work-related illness than older people who may be hoping for compensation or may wish, despite symptoms, to stay in a job where they have security and experience. Certainly, the Labour Force Survey study of the prevalence of self-reported asthma attributed to work found that the age gradient was in the opposite direction. However, the question of diagnostic accuracy is a potential source of error in the study; it seems quite possible that, whereas young people with chronic respiratory symptoms are given a diagnosis of asthma, older persons are more likely to be labelled as having chronic obstructive airways disease. Consistent with this, the survey found a very steep age-related increase in the prevalence of "other lower respiratory illness".8
It is possible that susceptibility to respiratory sensitisation may increase with age, perhaps because of previous exposures or behavioural 
